SUMMARY A Biophysic Medical Nanolas Q-Switched pulsed neodymium-YAG laser has been used to produce lesions in human trabecular meshwork in vitro. Sectors of corneoscleral tissue containing trabecular meshwork were suspended in a waterbath which had had a Trokel gonioscopic contact lens mounted into one side by means of a watertight seal. The laser was used to produce lesions in the trabecular meshwork on either side of each specimen. The energy levels delivered ranged from 05 to 7 0 mJ, and convergence angles of 100 and 180 were employed. The energy levels required to produce discrete lesions into the canal of Schlemm without perforating the underlying sclera were 3-0-5-0 mJ at the 100 convergence angle and 4-0-6.0 mJ at the 180 convergence angle setting. It is recommended that such data be determined for each type of laser prior to attempting short-pulsed laser internal trabeculotomy in patients with glaucoma.
The primary therapeutic endeavour in the management of chronic open angle glaucoma is the reduction of intraocular pressure. The greatest resistance to outflow of aqueous from the eye is provided by the trabecular meshwork.' Surgical procedures have thus been designed to bypass or diminish this resistance either internally by means of trabeculotomy2 or externally by trabeculectomy. '4 It was initially expected that the argon laser would provide an effective means of producing a fistula between the anterior chamber and the canal of Schlemm,' but these hopes were not realised because the scarring engendered by such treatment had the reverse effect and indeed provided the basis for experimental models of glaucoma.6 Argon laser trabeculoplasty, on the other hand, is thought to reduce intraocular pressure secondary to widening of the trabecular interstices between the focal scars caused by the laser applications. 7 Recent clinical studies have indicated that shortpulsed laser trabeculotomy may effectively reduce intraocular pressure in patients with glaucoma,"'2 though the potential efficacy of such treatment has Correspondence to Gordon N Dutton, Tennent Institute of Ophthalmology, Western Infirmary, Glasgow GIl 6NT been questioned."114 It is clear from the results of the early experimental work with the argon laser that, if a reduction in intraocular pressure is to be sustained, scarring and fibrosis of the trabecular meshwork must be avoided. To this end extensive experimental work with short-pulsed lasers has been carried out and reported in which the primary purpose has been to produce a 'clean' fistula between the anterior chamber and the canal of Schlemm.'"8
The efficacy and safety of the pulsed neodymium-YAG laser as a means of producing photodisruption in the eye has been established,'92" and a wide range of such apparatus is marketed. Some laser manufacturers provide recommendations which indicate that their apparatus can effectively be used to produce an internal 'laser trabeculotomy'. However, such recommendations appear to be based on little if any experimental evidence. Indeed, the application of pulsed lasers for the treatment of open angle glaucoma is deemed to be solely investigational in the United States.2' The present study was conducted to establish whether such apparatus can effectively be used to produce a fistula into the canal of Schlemm in vitro and to establish the operating criteria required to achieve this end. 782 Parameters for neodymium-YA G laser trabeculotomy: an in-vitro study78 Materials 1-0 0 
Results
The dimensions of the lesions produced in the trabecular meshwork in relation to the energy levels and convergence angles employed are shown in Table 1 . The extent of the lesions produced in the trabecular meshwork was dependent upon the energy levels used. In most cases at low energy levels little or no effect was seen, the least observable disturbance being a focal area of apparent compression of the surface of the trabecular meshwork (Fig.  lA) .
As the energy level was increased, a concomitant increase in the size and depth of the lesions produced was observed (Fig. lB-F) . At the 100 convergence angle setting lower energy levels were required to produce similar lesions to those obtained at the 180 convergence -angle setting. Although at either convergence angle setting the energy delivered. However, with regard to the trend was for wider lesions to be produced, at higher qualitative assessment as to the depth of the lesion energy settings there was no linear relationship produced there was a much clearer association between the two parameters of lesion width and between penetration and energy delivered.
Parametersfor neodymium-YA G laser trabeculotomy: an in-vitro study The It is apparent that the optimal operating criteria required to produce a discrete and patent fistula into the canal of Schlemm are likely to vary and to be very precise. It is thus important that, unless appropriate experimental studies have been conducted, 'guidelines' as to what energy levels are required to produce an internal laser trabeculotomy should not be issued. 
